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Prediction of Subchannel Void Fraction and Pressure Drop of Two-Phase Flows
in a Vertical 2x3 Rod Channel by a Two Fluid Model
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In order to increase void fraction and pressure drop data in a multi-subchannel system like an actual
fuel rod bundle, airwater experiments have been conducted with a vertical 2x3 rod bundle channel
made up of two central and four side subchannels. Experimental data on the void fraction, the
pressure drop and the frictional pressure drop in each subchannel was obtained. The results show
that both the void fraction and the frictional pressure drop are higher in the central subchannel than
the side one. In the analysis, the data on gas and liquid flow rates in each subchannel was used, and
the calculations by various correlations reported in literatures have been compared with the present
data for validation. Results of such experiments and analyses are presented and discussed.
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Fig.1 Flow loop of the test channel with 2x3 rods
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Fig.2 Flow distribution data in hydraulically equilibrium
two-phase flows at jz.= 1.0 m/s ©®
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Fig.3 Void fraction data in each subchannel at jz= 1.0 m/s
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Fig.4 Frictional pressure drop data in each subchannel
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Fig. 5 Assessment of void fraction prediction (Cal: Dix's
correlation)
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Fig. 6 Assessment of frictional pressure drop prediction
(Cal: Two-fluid model with the separated flow and
RELAPS correlations respectively for #wzand 7))
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